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ABSTRACT: 

CHG DATE=1 999061 7 STATUS=0> Office furniture units, particularly 
desks, are 

fabricated of panel members cut from standard pre-finished flat wood 
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panels, to 

their precise final configuration, by an NC controlled automatic router, 
including all holes, recesses and the like required in each panel member. 
The 

panel members have configurations which constitute the intelligence to 
assure 

their precise alignment as they are subassembled into furniture panel 
components by securing the appropriate panel members together in 
multiple 

layers, and for reception of two-part mechanical fasteners in appropriate 
positions to insure proper positioning of the panel components with 
respect to 

one another in the final assembly of the panel components into a functional 
office furniture unit. The panel components are assembled with one 
another in 

T-joint fashion, with the edge surface of one panel abutting a major side 
surface of the respective transverse panel to which being joined, using 
cam-type fastener components which secure the panel components 
together in firm 

edge-abutment relationships. The multiple layers of panel members 
provide 

reinforcement and rigidity of the panel components where necessary, as 
well as 

visual thickness effect. In each instance, one of the panel members is of 
the 

configuration of the final panel component. Several of the panel members 
include edge tabs which protrude laterally of the respective subassembled 
components for interfiling in recesses provided in mating panels to 
provide 

enhanced shear strength across the T-joint interpanel connections in the 
final 

assembly of the furniture unit. The structure and method also provide 
flexibility to produce differing furniture items in successive machining and 
assembly operations, for rapid production of a variety of different products 
"to order" from a single machine. <IMAGE> 
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(54) Furniture construction and method of manufacture. 

@ Office furniture units, particularly desks, are 
fabricated of panel members cut from standard 
pre-finished flat wood panels, to their precise 
final configuration, by an NC controlled auto- 
matic router, including all holes, recesses and 
the like required in each panel member. The 
panel members have configurations which con- 
stitute the intelligence to assure their precise 
alignment as they are subassembled into furnit- 
ure panel components by securing the approp- 
riate panel members together in multiple layers, 
and for reception of two-part mechanical fas- 
teners in appropriate positions to insure proper 
positioning of the panel components with res- 
pect to one another in the final assembly of the 
panel components into a functional office fur- 
niture unit The panel components are assem- 
bled with one another in T-joint fashion, with 
the edge surface of one panel abutting a major 
side surface of the respective transverse panel 
to which being joined, using cam-type fastener 
components which secure the panel compo- 
nents together in firm edge-abutment relation- 
ships. The multiple layers of panel members 
provide reinforcement and rigidity of the panel 
components where necessary, as well as visual 
thickness effect In each instance, one of the 
panel members is of the configuration of the 
final panel component Several of the panel 
members include edge tabs which protrude 
laterally of the respective subassembled com- 
ponents for internetting in recesses provided in 
mating panels to provide enhanced shear 
strength across the T-joint interpaneJ connec- 
tions in the final assembly of the furniture unit 
The structure and method also provide flexibi- 
lity to produce differing furniture items in suc- 
cessive machining and assembly operations, for 
rapid production of a variety of different pro- 
ducts "to order " from a single machine. 
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Background of the Invention 

This invention relates to office furniture and more 
particularly to designs for office furniture which faci- 
itate automated on-demand job production of wood 
office furniture from a stock of conventional flat wood 
panels, and to related production methods. 

Various proposals have been made for designs 
and manners of assembly of off ice furniture which fa- 
cilitate ease of assembly. This invention relates to im- 
proved designs of such furniture and methods of 
manufacture whereby a wide variety of furniture de- 
signs and configurations may be produced from stan- 
dard pref inished flat wood panels of substantial thick- 
ness, with a high degree of automation and ease of 
assembly into specif ic furniture units which may vary 
one after another in a single-line production process. 
As used herein, the terms "flat wood panel" or "flat 
wood panel member" mean a panel or panel member 
at least Vfe-inch thick and formed of solid wood or of 
wood particles or wood laminates and which is of uni- 
form thickness throughout its length of width. Wood 
particle board is a preferred example. Other exam- 
ples include solid wood panels and plywood panels. 

Objects of the Invention 

The general object of this invention is to provide 
improved furniture designs which facilitate automated 
production of office furniture from flat wood panels. 

It is a more specific object to provide such de- 
signs which wOl provide good structural integrity and 
strength, pleasing aesthetic appearance and econo- 
my of production. 

Another object of this invention is to provide a 
workstation top panel structure which is formed of rel- 
atively thin flat wood panel components and which 
forms a rigid worksurface member. 

It is a further object of this invention to provide im- 
proved designs of office furniture wherein multiple 
components are self-alinging and interlocking, there- 
by avoiding the need for external jigging fixtures dur- 
ing assembly. 

A further object of this invention is to provide of- 
fice furniture constructions whereby desired appear- 
ances of various thicknesses of different components 
can be obtained readily from flat wood panels of stan- 
dard thickness. 

It is a further object of this invention to provide im- 
proved methods of manufacture of office furniture, in- 
cluding desks. 

It is a more particular object of this invention to. 
provide improved methods of manufacture which 
readily permit economical production of a wide variety 
of completed office furniture, on demand, in a single 
continuous production operation from a stock of flat 
wood panels. 



Summary of the Invention 

The furniture is of a design that is adapted for cut- 
ting the parts from standard pref inished flat wood 

5 panels and subassembly of those panel parts into ap- 
propriate furniture components, with subsequent as- 
sembly of those components into the furniture unit, 
aJU with internal serf-jigging (serf-aligning) and inter- 
locking of The parts, thus avoiding the need for any 

10 external jigging fixtures. 

The panels may be conventional wood particle 
board panels, e.g., high density particle boards, such 
as 45 lbs or greater, %-inch or %-inch thick, which 
have a thin finish laminate bonded on one side and a 

15 balancing laminate bonded on the opposite side to 
seal the opposite side and to prevent warping. Exam- 
ples of such finish laminates include paper foils of 
about 0.007-inch thickness and high pressure lamin- 
ates of about 0.031-inch thickness. Such particle 

20 board typically is of varying density through its thick- 
ness, being of relatively high density near each side 
surface and low density in the center core zone. For 
example, this means that fasteners penetrating 
through a side surface will be retained much more 

25 firmly than fasteners penetrating through an edge 
surface. 

All of the furniture parts are cut and formed from 
such wood panels, preferably by use of automatic 
tooling such as multi-tool routers with numerical com- 

30 puter controls (NC). Where the desired thickness of 
a component exceeds the thickness of the stock pan- 
els being used, multiple parts are cut and superim- 
posed with one another to obtain the desired thick- 
ness in the necessary areas, whether it be only in an 

35 edge portion or throughout the area of the part Fas- 
tener components may be encased at the interface 
between such parts. Strength and rigidity of the top 
structure also is obtained by the manner of joining 
such superimposed panel components, preferably 

40 using relatively narrow reinforcement components on 
the underside of a single unitary top panel that pro- 
vides a finished top worksurface such as for a desk 
top. Thus desired strength requirements and good 
aesthetic appearance are attained. 

45 The subject designs permit the several neces- 
sary parts to be cut from panels of standard thickness 
in automated router machining operations. The fas- 
teners then are applied manually at precisely ma- 
chine-defined locations, and the parts are easily and 

so accurately sub-assembled into the furniture compo- 
nents. The components then are assembled readily 
into the complete furniture item, all at machine-side, 
without exposed fasteners or external jigging and 
with all major exposed surfaces being the pref inished 

55 panel surfaces and the edge surfaces being hidden 
or separately covered, providing thereby a finished 
product which is ready for shipment to customers di- 
rectly from machine-side. The flexibility of the ma- 
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chining process together with the furniture design 
and assembly method permit great flexibility from 
item to item in the same production operation. This in 
turn allows rapid production of a variety of different 5 
furniture products "to order" from a single machine or 
production line. Neither the components nor the end 
products need to be premanufactured for inventory. 
Rather, a wide variety of products may be rapidly pro- 
duced "to order", and therefore may be produced as 10 
needed for immediate packing and loading for ship- 
ment, while maintaining the desired strength, aes- 
thetic and economy goals. 

Description of the Drawings 15 

Fig. 1 is a front view of an office desk employing 
teachings of this invention. 

Fig. 2 is a front perspective view, looking upward 
from the right of the desk of Fig. 1 and showing some 20 
hidden configurations in phantom lines, with the glide 
supports omitted. 

Fig. 3 is a rear perspective view, looking upward 
from the right of the desk of Fig. 1 and showing some 
hidden configurations in phantom lines, with the glide 25 
supports omitted. 

Fig. 4 is a bottom plan view of the top assembly 
of the desk of Fig. 1. 

Fig. 5 is an exploded perspective view of the desk 
of Fig. 1 , omitting the drawer slides and the glide sup- 30 
ports as well as many of the interpanel fasteners. 

Fig. 6 is a plan view showing the parts for forming 
the desk of Fig. 1 , except for the top panel part, as laid 
out for machining from a single stock blank wood pan- 
el. 35 

Fig. 6A is an enlarged vertical sectional view 
through a typical dowel shear interconnection of the 
top panel and a reinforcing member in the top struc- 
ture of the desk of Fig. 1. 

Fig. 7 is an enlarged detailed vertical sectional 40 
view of the engagement of a tab of the pedestal bot- 
tom panel with the adjacent end panel assembly of 
the desk of Fig. 1, as at line 9-9 of Fig. 3. 

Fig. 8 is a partial top view of an end panel subas- 
sembly of the desk of Fig. 1 . 45 

Fig. 9 is an enlarged fragmentary exploded per- 
spective view of the top panel, reinforcing members 
and an end panel at one upper corner of the desk of 
Fig. 1. 

Fig. 10 is a partial perspective view of the inner so 
panel of the pedestal and related components of the 
desk of Fig. 1. 

Fig. 11 is a partial perspective view illustrating the 
engagement of the modesty panel with the left end 
panel in the desk of Fig. 1 . 55 

Fig. 12 is a partial perspective view of the com- 
ponents at the pedestal end of the desk of Fig. 1. 

Fig. 13 is a partial perspective view of the mount- 
ing of a glide and support therefor in the lower end of 



an end panel of the desk of Fig. 1. 

Fig. 14 is a vertical section view as at 14-14 of 
Fig. 12 showing the glide assembly of Fig. 13 fully 
seated. 

Fig. 15 is a perspective view of one known and 
commercially available connector assembly such as 
is presently used in the desk of Fig. 1 . 

Fig. 16 is a perspective view of the recesses 
formed in a panel for reception andsecurementof the 
fixture component of Fig. 15. 

Figs. 17 and 18 are top views illustrating the en- 
gagement action between the fitting and the connect- 
ing bolt of Fig. 15 as panel components are assem- 
bled and secured together. 

Fig. 1 9 is a top perspective view of another work- 
station employing teachings of this invention. 

Fig. 20 is another top perspective view of the re- 
turn workstation unit of Fig. 21. 

Fig. 21 illustrates a drawer front closure arrange- 
ment for the desk of Fig. 1 . 

Fig. 22 illustrates one alternative drawer front do- 
sure arrangement 

It should be understood that the drawings are not 
necessarily to scale and that an embodiment is some- 
times illustrated in part by schematic and fragmentary 
views. It should be understood, of course, that the in- 
vention is not necessarily limited to the particular em- 
bodiments illustrated herein. 

Description of the Preferred Embodiments 

The drawings illustrate designs for and produc- 
tion of desks and similar furniture having major top 
work surfaces. In each instance, the major top work 
surface panel is cut and routed to its final configura- 
tion from a stock wood panel such as a particle board 
panel which has a thin finish laminate on its upper 
side and a balancing laminate on its underside. All of 
the other components preferably are laid out for cut- 
ting and routing to their final configuration from a sin- 
gle additional stock wood panel of the same or similar 
stock wood panels, preferably in a single router ma- 
chining operation. An example of such a layout is illu- 
strated in Fig. 6. A single-pedestal desk 10 formed of 
these components is illustrated assembled in Figs. 1- 
3 and in exploded view in Fig. 5. The desk 1 0 includes 
a top panel structure 12, a pedestal end support com- 
ponent panel 50, a free end support panel component 
54, a pedestal bottom panel component 58, an inner 
pedestal wall panel component 60, and a modesty 
panel component 66. 

Referring also to Figs. 4 and 6, the top panel 
structure component 12 includes a top panel 14 and 
reinforcement and thickness panel members 16-26. 
The top panel 14 is pref inished and provides an un- 
broken finished top worksurface 15 without any ex- 
posed fasteners. Six reinforcement and thickness 
members 16-26 are assembled to the underside of 
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the top panel 14. The members 16, 18, 20 and 22 are 
formed with outer edges which collectively are con- 
gruent to the outer edge of panel 14and are in precise 
registry with the edges of the top panel. The mem- 
bers 16-26 provide reinforcement for the top, and the 
members 16-22 also provide visual thickness for the 
top. 

Referring to Figs. 5 and 6A, the top panel 14 and 
the two longitudinal members 16 and 18 are formed 
with shallow bore recesses 28, 30 in their mating 
faces. These recesses do not penetrate through any 
of these components. The recesses receive short 
dowels 31 which are applied with adhesive to join 
these components together and provide shear 
strength at the interface for beam strength and hence 
rigidity of the assembled top structure 12. The re- 
cesses 28, 30 are precisely located in each of these 
members to assure precise positioning and edge 
alignment of the members 16 and 18 with the panel 
14 when they are joined by the dowels fitting in the 
respective recesses. The end members 20 and 22 
and the pieces 16 and 18 are formed with comple- 
mentary precisely interfitting bi-directional "jigsaw 
puzzle" end configurations 32, which provide precise 
bi-directional positioning of these members within a 
plane parallel to the top surface, for aligned edge reg- 
istry of the members 20 and 22 with the end edges 
of the top panel 14. 

The central cross pieces 24 and 26 are routed to 
form partial-thickness rounded tabs 34 that fit closely 
within precisely matching recesses 36 routed into the 
upper surfaces of the longitudinal members 16 and 
1 8. The reinforcing member 16 is formed with an elon- 
gated recess 39 in its underside near each end to re- 
ceive a tab of each end panel component 50 and 54 
as referred to further below. 

The members 16-24 are secured in place against 
the underside of panel 14 by adhesive in the dowel 
joints, as previously noted, and a few wood screw fas- 
teners are applied through pre- bored holes 40 in the 
members 16-26 and into the top panel. The dowels 
and screws are located at least one inch away from 
the nearest edge of the respective components wher- 
ever possible, greater separation being desirable. 

The parts also may be adhered at the interfaces 
if necessary, but it is preferable to avoid this addition- 
al adhesive because of the added steps of application 
and drying/curing which would be necessary during 
assembly. 

The underside of the top panel also includes a 
shallow elongated recess 41 (see Figs. 4 and 5) for lo- 
cating and providing lateral support for the upper 
edge of the inner panel 60 of the pedestal, as also re- 
ferred to further below. The recess 41 is located to be 
contiguous to the outward edge of reinforcement 
member 26, see Fig. 4. 

The top component 12 thus is fabricated of panel 
materials of standard thickness while obtaining rein- 



forcement and apparent thickness of the top. The 
dowels or similar inserted interface elements provide 
shear strength (force transfer) between the top panel 

5 and the longitudinal reinforcement members to pro- 
vide good beam strength and rigidity of the top struc- 
ture, and to provide accurate registry of the parts dur- 
ing assembly. No post-assembly finishing is required, 
other than applying a covering strip 53 of wood, plas- 

10 tic or metal over the aligned exposed edge surfaces 
(see Figs. 12,13, 21 and 22). 

Referring particularly to Figs. 5 and 6, each of the 
end support panels 50 and 54 is formed of two panel 
parts 50A, 50B, and 54 A, 54B respectively. In each in- 

15 stance, the panel parts are joined in superposed con- 
gruent edge alignment with one another by inserting 
and adhesively securing short dowels in recesses 51 
formed in the respective faces, in the same manner 
as described above with respect to the top structure. 

20 Each inner panel 50B, 54B includes a short integral 
top tab 52, 55 for engaging the respective recess 39 
in the reinforcing member 16 of the top structure. Fig. 
8 also shows such a tab 55, as well as illustrating how 
one element 42 of an interpanel fastener (referred to 

25 below) is embedded at the interface between the two 
panel parts of each end panel by routing a shallow re- 
cess 57 in the inner face of one panel member SOB, 
54B at a location to accommodate the top body of a 
connector 42 (Figs. 15, 17 and 18) which is mounted 

30 on the facing panel 50A, 54 A. 

The illustrated assembly utilizes known commer- 
cially available fasteners for securing the assembled 
panel subassemblies to one another in the desk as- 
sembly. These fasteners and their manner of attach- 
es ment to the panels and the manner of their joining to 
one another are illustrated in Figs. 15-1 8 of the draw- 
ings herein. Such connectors presently are provided 
commercially by Hafele America, of Archdale, North 
Carolina. Each of the fasteners includes a fitting 42 

40 which has a generally cylindrical body portion 43 at 
one end and a smaller cylindrical protrusion 44 at its 
opposite end. A bifurcated cylindrical cam element 45 
is rotatably mounted in the housing portion 43 and in- 
cludes an exposed slotted drive head 46 by which the 

45 cam is rotated, such as through the use of a screw- 
driver or similar tool. A complementary mounting bolt 
47 includes a screw shank 47A, a stop collar 48, a 
shank 47B and a drive head 49 which is slotted for en- 
gagement by a driving tod, such as a screw driver. 

50 The fittings 42 are drive-fit into recesses 43R and 
44R provided at appropriate locations in the respec- 
tive major panel face, near one edge of each panel 
part to be joined to another panel; see, e.g., Figs. 5 
and 6 which illustrate the recesses, and a few of the 

55 respective fasteners in Fig. 5. Fig. 16 illustrates the 
arrangement of the recesses 43R and 44R adjacent 
one edge of a panel member, such as the panel 54A. 
The ends 42A of the fittings 42 are spaced inward 
slightly from the respective edge of the panel in which 
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mounted, see Figs. 17 and 18. Each connecting bolt 
47 is screwed into a hole 47H bored into a major face 
of another panel member, such as an end reinforcing 
member 22. When the panel subassemblies are 5 
joined to one another in the Olustrated T-joint assem- 
bly, with an edge of a panel component abutting a side 
surface of the respective overlying crossing compo- 
nent, the head and shank 46, 47B of the respective 
bolt 47 extend into the hollow center of the cam 45. 10 
The rotary cam straddles the neck of the respective 
connecting bolt, its cam surfaces engaging the inner 
end of head 46 with a drawing action as the cam is 
rotated by an appropriate turning tool, e.g., a screw 
driver engaging the exposed screw head 46. The cam is 
gripping, drawing and retaining action establishes 
and maintains firm abutting contact between the re- 
spective edge surface of the panel subassembly car- 
rying the fixture 42 (such as a panel subassembly 54) 
with the side surface of the overlying panel in which 20 
the bolt 47 is mounted (such as the underside of the 
top assembly 12), as further illustrated in Figs. 17 and 
18. 

Referring again to Fig. 8, a fitting 42 is shown 
mounted in the respective inner panel 54A. The mat- 25 
ing panel 54B is formed with the shallow recess 57 
to accommodate the elongated top body portion of 
the fitting 42. A hole 56 through the respective inner 
panel 50B, 54B communicates with each recess 57 to 
provide access to the respective cam drive head 46 30 
of the encased fastener, as by a screwdriver, for op- 
erating purposes. 

Referring to Fig. 6, bores 47H are provided in the 
reinforcing members 18-26, panel parts 50 B and 54B 
and panels 58 and 60 where indicated to receive the 35 
mounting bolts 47. The paired sets of larger circular 
openings and adjacent small openings along the pan- 
el edges are the openings 43R and 44R for the fas- 
tener fittings 42. The larger isolated circular openings 
are the recesses 26, 28 and 51 for the dowels 31 , and 40 
the remaining smaller circular bores (some labelled 
40) are for the wood screw fasteners for use in secur- 
ing the panel parts to one another. Suitable bores 
also are provided through the inner panel part 50B 
and in the inner surface of the inner pedestal panel 45 
60, as at 85 and 87, for locating and receiving appro- 
priate screws for mounting drawer slides, e.g., the 
slides 86 and 88 referred to further below. None of 
the recesses or fasteners extend through an extern- 
ally exposed surface of the desk or through the sur- so 
faces of the end panel 54 or the inner pedestal panel 
60 which are exposed within the kneespace of the 
desk 10. In this regard, the access holes 56 are very 
near the top of inner panel part 50B, well above the 
usual line-of-sight of a user of the desk. Also, the fas- 55 
tener components 42 in the inner surface of the mod- 
esty panel 66 are near the periphery thereof and at 
the innermost surface of the kneespace, and hence 
are not readily visible. 



Referring again to Figs. 5 and 6, as well as Fig. 
7, each of the inner end panel members 50B, 54B also 
is formed with slots 56A, 56B, and 57A, 57B which 
provide recesses to receive tabs 63 and 64 provided 
on opposite ends of the modesty panel 66. The inner 
panel member SOB also is formed with two slots 68 
therethrough, each being enlarged adjacent the outer 
surface by a stepped recess 69. Recesses 70 formed 
in the inner surface of the outer panel 50A register 
with the larger outer portions of the slots 68. As best 
seen in Fig. 7, the panel member 50B thereby forms 
a lip 68A at each recess, which is engaged by the re- 
spective tab 72 at one edge of the bottom panel 58. 
Each of the tabs 72 is routed to form a recess 72A 
(see Figs 6 and 7), whereby the tab is L-shaped to be 
inserted through the inner portion of the slot 68 and 
then downwardly to engage over the respective lip 
68A as illustrated in Fig. 7. 

Referring to Figs. 5, 6 and 10, the upper edge of 
the inner pedestal panel 60 is of a configuration to 
form a projecting tab portion 76 for engaging in the re- 
cess 41 in the underside of the top panel and to con- 
form to the undersides of the reinforcing members 16 
and 18. Tab 76 also abuts the adjacent edge surface 
of member 26 for further lateral support The front 
edge of the inner-pedestal panel 60 is relieved along 
its inward edge to form an outer lip 78. This provides 
a front edge recess 80 for seating therein of a plastic 
end cap strip 81 (Fig. 21). 

Front drawer end panels 82 and 84 (Figs. 6 and 
21) are provided to be attached to drawers which are 
to be mounted on pairs of drawer slides 86 and 88 
mounted in opposed relation to one another on the in- 
ner surfaces of panels 50 and 60, see Figs. 1 and 2. 
The drawer end panels overlap the cap strip 81, and 
thus the end of panel 60, with their opposite edges 
being adjacent the inner surface of end panel 50. 
However, other end configurations may be used, e.g. 
as Olustrated by drawer end panel 182 in Fig. 22. In 
the arrangement of Fig. 21, the strip 81 provides an 
edge finger recess 81A for finger-tip access and 
drawer pull purposes, whereas in Fig. 22 a corre- 
sponding recess 1 83 is formed in the edge of the front 
panel. 

The modesty panel 66 is provided with a cutout 
89 in its top edge to accommodate passage of wires, 
such as telephone, power cables, etc. It also is routed 
to provide two sets of fitting openings 43 R, 44R along 
the inside of its top edge and each end edge as shown 
in Fig. 6, to receive fittings 42 as seen in Fig. 1. 

Fig. 9 illustrates the interfitting reinforcement 
members 18 and 22 in relation to the top panel 14 and 
the interconnection thereto of the end panel 50. 
There is shown one of the connector bolts 47 in the 
underside of the member 18 for engagement by one 
of the top connectors 42 which are embedded at the 
interface of the panel members forming the end pan- 
el 50, as described above. In the Olustrated desk as- 
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sembly, three such top connectors are provided for 
each interpanel connection between these compo- 
nents; see also Figs. 4 and 5. 

Fig. 10 Dlustrates the assembly interconnection 5 
of the inner pedestal panel 60 to the top assembly 12, 
modesty panel 66 and pedestal bottom panel 58. The 
modesty panel is provided with an elongated shallow 
recess 90 which receives an edge protrusion 92 of the 
inner panel 60, see also Figs. 5 and 6. Fasteners 42 10 
mounted on the inside of the panel 60 engage com- 
plementary fastener bolts 47 in the underside of the 
reinforcing member 16 of the top structure 12 and in 
the inner surface of the modesty panel. Two fasten- 
ers 42 in the adjacent end of the bottom panel 58 en- is 
gage complementary fastener bolts 47 in the lower 
edge of panel 60. The engagement of the tab 76 in the 
recess 41 in the underside of the top structure also 
is illustrated in Fig. 10. 

Figs. 11 and 12 illustrate the engagement of the 20 
end tabs 63, 64 of the modesty panel 66 and the end 
tabs 72 of the bottom panel 58 into the recesses 
formed in the end panels 50 and 54. Two fasteners 42 
in each end of the panel 66 and one fastener 42 in the 
end of bottom panel 58 engage respective fastener 25 
bolts 47 appropriately located in the end panels 50 
and 54. As indicated by the recesses at the inner end 
of panel 58 in Fig. 6, a single fastener 42 similarly 
mounted at the lower center inner portion of the bot- 
tom panel 58 engages a fastener bolt 47 appropriately 30 
located in the abutting surface of the modesty panel 
66 (see also Figs. 5 and 12). 

Figs. 12, 13 and 14 illustrate the mounting of 
glides in the lower edges of the end panels 50 and 54. 
Parallel grooves 93 and 94 are milled into the lower 35 
end edges of the respective panel members 50 A, 50B 
and 54A, 54B, and each panel member is formed with 
a shallow surface recess which complement one an- 
other to form an aperture 95 in the subassembly com- 
prising the respective end panel 50, 54. A short U- 40 
shaped metal channel member 96 is inserted with its 
flanges engaging the respective grooves 93, 94, 
straddle of the interpanel joint, as illustrated. The 
channel 96 threadably engages an adjustable glide 
97, the stem of which is freely received within the re- 45 
cess 95, and also reinforces the panel subassembly. 

Assembly of the desk 10 from the subassemblies 
12, 50, 54, 58, 60 and 66 is affected by positioning 
and mating the end panels and modesty panel on the 
top structure, and securing the fittings 42 on the re- so 
spective prepositioned connecting bolts 47. The ped- 
estal bottom panel is similarly positioned and affixed, 
followed by positioning and securement of the inner 
pedestal panel. Cover strips 53 of wood, plastic or 
metal are applied over the exposed panel edges, e.g., 55 
the vertical edges of end panel components 50 and 
54 as well as the edges of the top panels, as noted 
above in referring to the top panel structure 12. 

Figs. 19and 20 illustrate another workstation 108 



which embodies the same construction and assembly 
principles. The unit 108 includes a single pedestal 
desk 1 0 as described above and a J-return 110. Com- 
ponents of the return which correspond to those of 
the desk 10 are identified by corresponding numbers 
in the one-hundred series. The top structure 112 is of 
a generally J-shaped configuration, defining a U- 
shaped recess 111 for a keyboard station at the inner 
corner of the J. A keyboard support 111K is shown in 
this space in Fig. 19, being supported by an articulat- 
ing support mechanism of a known type which is 
mounted on the underside of the top structure in a 
known manner. 

The top panel 114 has the J configuration. The re- 
inforcing members are shown in phantom lines and 
are best seen in Fig. 20. 

They include a rear member 118, two front mem- 
bers 116A, 116B and two end members 120 and 122 
which also have multi-arcuate "jigsaw puzzle" bi-di- 
rectional locating joints 32 with the front and rear 
members. A third front reinforcing member 116C is of 
a generally Oshape to extend around the inner por- 
tion of the recess 111. The member 1 1 6C has an inner 
edge conforming to the inner portion of the recess 
111, one end portion 116M having a mating configur- 
ation 32 with the respective end of reinforcing mem- 
ber 116B, and an opposite end portion 116N which 
spans between members 11 6A and 118 as illustrated. 
End portion 116N abuts the inner edge of member 
116Aand also fits in a notch 119 in member 118. The 
reinforcing members are joined to the top panel 114 
with dowels and screws to provide edge thickness as 
well as reinforcement in the same manner as descri- 
bed above for the top structure 12. A further rectan- 
gular pad 123 is affixed to the underside of the top 
panel 114 along the extended centerline of the recess 
111, and has a tongue-and-recess interfit with the 
outer edge portion of member 116C as shown. The 
pad 123 provides a mounting location for the key- 
board support mechanism. 

The end panel 154 and front panel 154A each is 
formed of two matching panel parts joined to one an- 
other in the same manner as panel 54. The panels 
154 and 154A are provided with tabs which engage 
recesses in top panel component 112 as in the tixsk 
10. The modesty skirt 166 is joined to the end panel 
component 154 and to top panel component 112 in 
the same manner as the modesty panel 66 in desk 
1 0. A free end 167 extends beyond top 112 to overlap 
the inner surface of the end panel component 50 of 
the desk 10. The top structure 112, panels 154-154A 
and modesty panel 166 are assembled to one an- 
other and joined by fasteners 42 in the same manner 
as the components of desk 10, including the embed- 
ded fasteners in the double-thickness panels 154 and 
154 A. 

The return 112 is joined to the single pedestal 
desk 10 by positioning the two units together with the 
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top panels in aligned abutting coplanar relation as in 
Fig. 19 and the extended end 167 of the modesty 
panel 166 adjacent the inner surface of the end panel 
component 50. Screws are applied through the holes 
171 in panel 166 and into panel 50. A metal plate 175 
also spans the underside of the joint between the two 
top panel components 12 and 112 and is secured to 
both by screws. 

In the preferred method of this invention sepa- 
rate layouts are created for producing all of the panel 
parts for one complete assembly of a unit of office fur- 
niture from as few stock wood panels as possible. 
Such panels typically are 49 inches to 61 inches wide 
and 8 feet to 16 feet long. For example, the desk 10 
is laid out for cutting the top panel from one blank and 
all other panel parts are laid out for cutting from one 
further blank as illustrated in Fig. 6. The layout in- 
cludes the precise locations for all subassembly com- 
ponents and fasteners, including the tabs and recess- 
es and bores and recesses for all fasteners for accu- 
rate positional interfiling relationship of all of the 
parts. Appropriate instructions for precise automated 
cutting and routing of all shapes, holes and recesses 
of the various parts are recorded for readout in the 
controls of an automatic, multi-tool NC controlled rout- 
er. Typically, all parts are cut from one or two panels 
in a corresponding number of machining set-up oper- 
ations, that is, one set-up per panel. 

The assembly dowels, fasteners and drawer 
slides, where appropriate, then are manually inserted 
and secured in the panel parts, adjacent the machine 
site. The components to be formed of multiple panel 
parts are sub-assembled in the same manner and at 
the same location. In producing the desk 10, these 
subassembly operations include the assembly of the 
top structure 12, the end panels 50 and 54, and the 
inner pedestal panel 60, and applying the fastener 
components to all components in the machine formed 
bores and recesses which precisely define the loca- 
tions for all components except the edge trim. 

The resulting desk components then are assem- 
bled and joined to one another by assembling the two 
end panels and the modesty panel onto the top panel, 
by aligning and securing the respective fasteners 42, 
47. This is followed by adding the pedestal bottom 
and inner panels and securing the respective fasten- 
ers 42, 47. None of the fasteners are exposed at an 
external surface of the assembled desk. Appropriate 
trim strips are applied over the exposed edges, as de- 
sired, as by using flexible bands of plastic or wood 
molding. 

Similarly ,the matching drawer front panels 82 
and 84 are applied to stock pre assembled drawer 
structures, and the resulting drawers are inserted into 
the pedestal on the drawer slides. 

It will be noted that each of the prospective inter- 
panel joints between the end support panels and the 
top structure, between the modesty panel and the 



end panels, between the pedestal bottom panel and 
the adjacent end panel and between the inner ped- 
estal panel and both the modesty panel and the top 

5 structure includes integral tab portions of one of the 
panels to be mated into a corresponding recess of the 
other panel across each interpanel plane. That is, 
each panel has at least one tab-and-recess intercon- 
nection with a joining panel. These tab-and-recess in- 
fo terconnections are provided in the areas where high 
loads or impact forces are most likely to be applied to 
an edge abutting panel in a direction transverse to the 
joint, generally parallel to the plane of the cross-joint 
panel. All of the panels are secured in firm abutting 

is relationships with one another by the cam-type quick 
attachment fasteners. 

A J-return 110 or any other furniture unit of a 
structure similar to desk 10 or return 110 is produced 
in the same manner by a corresponding sequence of 

20 operations. 

The result is a completed office furniture unit, 
ready for shipment directly to the customer. The entire 
manufacturing operation may be completed within as 
little as 30 minutes time, with no inventory other than 

25 the stock panels, fasteners, basic drawers and trim 
strips. Moreover, due to the flexibility of computer 
controlled machining together with the furniture de- 
signs and methods provided, successive products 
produced by the same machine and operating per- 

30 sonnel can be of distinctly different configurations 
and/or models. Thereby, orders for a wide variety of 
office furniture may be filled promptly on demand, 
without an inventory either of assembled furniture or 
of precut components. 

35 When a multi-unit such as the desk and return of 

Fig. 19 is involved, the two units are subsequently 
joined to one another at the use site. 

It wDI be seen that the aforementioned objects 
have been met 

40 Various modifications of the illustrated preferred 
embodiments may be made without departing from 
the spirit a nd scope of this invention. For example, va- 
rious flat wood panels may be used and the furniture 
units may be of a wide variety of designs and function- 

45 al purposes. Other quick fasteners may be used, 
though a design which assures snug abutting relation 
of the joined components, as by a cam action, is pre- 
ferred. 

While particular embodiments of this invention 
50 are shown and described herein, it will be understood, 
of course, that the invention is not to be limited there- 
to since many modifications may be made by those 
skilled in the art, particularly in light of the foregoing 
teachings. It is contemplated, therefore, by the ap- 
55 pended claims, to cover any such modifications as fall 
within the true spirit and scope of this invention. 
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Claims 



in each of said fasteners includes a pair of mate- 
able components, one of said fastener compo- 
nents being affixed to said one of the respective 
joined panel components and the other of said 
fastener components being affixed to the otherof 
said abutting panel components forming the re- 
spective joint 

3. The invention of claim 2 wherein each of said fas- 
teners includes cam means for drawing said pan- 
el components into firm abutment contact with 
one another at each of said joints. 

4. The invention as in claim 1 wherein each of said 
certain panel components includes wood dowel 
shear support members traversing the interface 
between the respective first and additional flat 
wood panel members thereof and extending into 
and terminating in each of the respective first and 
additional panel members. 

5. The invention of claim 1 wherein each of a plur- 
ality of said joints includes a portion of said other 
panel component which forms said joint having a 



recess formed therein and the said one of said 
panel components which forms said joint includ- 
ing an integral tab portion which extends into said 
recess when said panel components are in said 
abutting relation in the respective T-joint for en- 
hancing the lateral shear strength of said furni- 
ture unit across the respective joint 

6. The invention as in claim 5 wherein said vertical 
support panel components form such T-joints 
with said horizontal panel component with each 
of said vertical panel components including at 
least one such integral tab portion which extends 
into a corresponding recess in the underside of 
said horizontal panel component 

7. The invention as in claim 6 and including two of 
said vertical support panel components disposed 
in spaced parallel relation to one another, a third 
vertical panel component extending between 
said two vertical support panel components, said 
third panel component having edge surfaces 
abutting and forming a T-joint with each of said 
two vertical support panel components and with 
said horizontal panel component each of said 
two vertical support panel components defining 
at least one recess therein along the respective 
joint with said third panel component, and said 
third panel component including an integral tab 
portion extending into each of said last- 
mentioned recesses when said panel compo- 
nents are in said abutting relation at the respec- 
tive T-joints for enhancing the lateral shear 
strength of said furniture unit across the respec- 
tive joint 

8. A wood office furniture panel construction com- 
prising: 

40 a first wood panel member of uniform 

thickness, said first wood panel member having 
an outer exposed surface, an opposite surface 
parallel to said outer surface and edge surfaces 
extending between said outer and opposite sur- 
45 faces thereof, 

a plurality of additional wood panel mem- 
bers disposed in a substantially coplanar array 
with one another 

said additional wood panel members be- 
so ing of substantially uniform thickness and each 
having an outer surface and an opposite surface 
parallel to said outer surface thereof, and 

edge surfaces extending between said 
outer and opposite surfaces thereof; 
55 said additional wood panel members be- 

ing affixed to said first wood panel member with 
said opposite surfaces of said additional wood 
panel members in contact with said opposite sur- 
face of said first wood panel member and provid- 



1. A wood office furniture unit comprising a plurality 
of wood panel components including vertical sup- 5 
port panel components and at least one horizon- 
tal panel component which are joined to one an- 
other in an off ice furniture unit each of said panel 
components including a first flat wood panel 
member which is substantially coextensive with a 10 
respective panel component and of uniform thick- 
ness and having opposite side surfaces and edge 
surfaces therebetween, certain of said panel 
components each including at least one addition- 
al flat wood panel member which is of uniform 15 
thickness and has opposite face surfaces and 
edge surfaces therebetween, said additional flat 
wood panel member being superposed and sub- 
stantially coextensive with at least one edge por- 
tion of said respective first panel member of the 20 
respective panel component each of said re- 
spective first and additional panel members be- 
ing secured to one another side-by-side in said 
superposed relationship and their edge surfaces 
being congruent with one another throughout a 25 
substantial portion of their peripheries. 

2. The invention of claim 1 wherein said panel com- 
ponents are joined together in T-joint engage- 
ment relationship to one another, with an edge 30 
surface of one of said panel components in abut- 
ting relation with a side surface of another of said 
panel components at each of said joints, and de- 
tachable fasteners affixing said panel compo- 
nents to one another at each of said joints, where- 35 
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ing a planar interface therewith, and shear sup- 
port members traversing said interface and ex- 
tending into said first panel member and into said 
additional panel members and thereby position- 
ing said additional wood panel members relative 
to said top panel member with a substantial por- 
tion of said edge surfaces of said additional wood 
panel members in coplanar relation with a sub- 
stantial portion of said edge surfaces of said first 
wood panel member and providing shear support 
between said first and additional panel members, 
thereby forming a unified panel construction hav- 
ing a unified edge thickness equal to the com- 
bined thicknesses of said first and additional 
wood panel members along said substantial por- 
tions of said edge surfaces. 

9. A wood office furniture top panel construction for 
providing a generally horizontal upper worksur- 
face comprising: 

a first wood panel member of uniform 
thickness, said first wood panel member having 
an upper exposed surface providing said work- 
surface and having an opposite surface parallel 
to said upper surface; 

a plurality of additional wood panel mem- 
bers; 

each of said additional wood panel mem- 
bers being of substantially uniform thickness, be- 
ing elongated and of substantially lesser lateral 
dimension than said first panel member, and hav- 
ing a lower surface and an opposite surface par- 
allel to said lower surface thereof, 

each of said additional wood panel mem- 
bers being affixed to said first wood panel mem- 
ber with said opposite surface of the respective 
additional wood panel member in contact with 
said opposite surface of said first panel member 
and providing a planar interface therewith, and 
shear support members traversing said interface 
and extending into said first panel member and 
into at least one of said additional panel members 
and thereby positioning said one of said addition- 
al wood panel members relative to said first panel 
member and providing shear support therebetw- 
een, thereby forming a unified beam therewith 
for beam strength of said top panel construction. 

1 0. The invention as in claim 8 or 9 wherein said first 
wood panel member is provided with recesses 
through said opposite surface thereof in prede- 
termined locations along two opposite edge por- 
tions of said first panel member and at least cer- 
tain of said additional panel members are provid- 
ed with recesses in predetermined locations 
through said opposite surface thereof, and in- 
cluding a plurality of transverse members each of 
which interf its into one of said recesses in one of 



said additional panel members and into one of 
said of recesses in said first panel member for 
positioning said certain additional panel mem- 

s bers relative to said first panel member, the re- 

maining additional panel members and said cer- 
tain panel members having complementary inter- 
fitting engagement configurations which provide 
bi-directional positioning of said remaining panel 

10 members relative to said certain panel members 
within said coplanar array, the positions of said 
recesses and said interf itting configurations be- 
tween said additional panel members providing 
precise predetermined registry between said ad- 

15 ditional panel members and said first wood panel 
member. 

11. The invention as in any of claims 8, 9, and 10 
wherein said first wood panel member is of an 

20 elongated configuration having front and rear 

longitudinal edges, and said additional panel 
members including first and second panel mem- 
bers disposed adjacent the front and rear edge of 
said first panel member and each extending sub- 

25 stantially the full longitudinal extent of first panel 

member, and said shear support members tra- 
versing said interface between each of said first 
and second panel members and said top member 
and extending into said top panel member and 

30 into each of said first and second panel members. 

12. The invention as in claim 11 including said shear 
support members traversing said interface be- 
tween each of said two longitudinally extending 

35 additional panel components and said first panel 

and extending into said first panel and into each 
of said two longitudinally extending additional 
panel components. 

40 13. The invention as in any of claims 8-12 wherein 
said additional wood panel members extend 
along the entire peripheral portion of said first 
panel member and collectively provide an out- 
ward peripheral edge which is aligned with and 

45 coextensive with the outer peripheral edge of 
said first panel member whereby said panel con- 
struction has an edge thickness equal to the 
combined thickness of said first panel member 
and said additional panel members throughout its 

so periphery. 

14. The invention as in any of claims 8-13 including 
mating components interfitting with certain of 
said additional panel members and with said first 
55 wood panel member for precisely positioning said 

certain panel members relative to said top panel 
member, and said certain panel members and 
others of said additional panel members having 
complimentary interfitting configurations which 
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biaxially fix the position of said other panel mem- 
bers relative to said certain panel members an 
thereby relative to said first panel member. 

15. The invention as in any of claims 8-14 wherein 
each of said additional panel members is adhe- 
sively secured to said top panel member. 

16. A method of forming a wood office furniture unit 
of cubical fy arrayed panel components, compris- 
ing: 

cutting and routing flat wood panel mem- 
bers from flat wood panels, said flat wood panel 
members having major side surfaces and edge 
surfaces extending between said side surfaces 
thereof; 

positioning selected ones of said flat wood 
panel members in superimposed relation with 
one another with side surfaces thereof together 
and with substantial portions of said edge surfac- 
es thereof congruent with one another, and se- 
curing said superimposed selected panel mem- 
bers together to form furniture panel components 
of multi-panel thickness; 

assembling said furniture panel compo- 
nents in a predetermined cubic array; and 

securing said furniture panel components 
to one another in said array to form said wood of- 
fice furniture unit 

17. The method of claim 16 wherein said cutting and 
routing step includes forming in said flat wood 
panel members predetermined intermateable 
configurations and recesses for receiving fasten- 
er components, which configurations and fasten- 
er components in said recesses are disposed for 
positioning said panel members relative to one 
another in said furniture panel components and 
positioning said furniture panel components rela- 
tive to one another and securing said compo- 
nents together in said array to provide said wood 
office furniture unit, and including the steps of 
mounting mateable fastener components in the 
appropriate recesses, and wherein said assem- 
bling and securing steps comprise engaging said 
mateable fastener components with one another 
and manipulating said fasteners to secure said 
furniture panel components to one another. 

18. The method of forming a workstation comprising 
the method of claim 16 wherein said cutting and 
routing step includes the formation of: 

a first flat wood panel member of the con- 
figuration of a horizontal top work surface for a 
work station, second and third flat wood panel 
members of the configuration of vertical support 
panel supports for a top work surface panel com- 
ponent fourth and fifth flat wood panel members 



which are of substantially the same configuration 
and size as said second and third panel mem- 
bers, and a plurality of narrow elongated flat 

5 wood panel members with mutually interfiling 

configurations for providing bidirectional location 
of said elongated panels relative to one another; 

positioning said elongated panel members 
in superimposed relation with said first flat wood 

10 panel member and with side surfaces thereof 
abutting a side surface of said first panel member 
and with outer edge surfaces of said elongated 
panel members congruent with the edge surfac- 
es of said first flat wood panel member; 

15 securing said elongated panel members 

and said first panel member together in said pos- 
itions thereby forming a work surface panel com- 
ponent; 

positioning said fourth and fifth panel 
20 members in superimposed relation with said sec- 
ond and third panel members with side surfaces 
thereof together and edge surfaces thereof con- 
gruent with one another, and securing said su- 
perimposed fourth and fifth panel members to 
25 said second and third panel members in said pos- 
itions thereby forming two end panel compo- 
nents; 

assembling said end panel components to 
said top panel component in perpendicular rela- 
30 tion thereto and in parallel spaced relation with 
one another and each with one edge surface 
abutting the underside of said top panel compo- 
nent, and securing said end panel components to 
said top panel components in such positions. 

35 

19. The method of any of claims 16-18 wherein said 
cutting and routing step includes forming said in- 
termateable configurations and recesses in the 
same machining operation as the formation of 

40 said wood panel members from flat wood panels. 

20. The method of claim 19 wherein substantially all 
of said flat wood panel members for forming said 
wood office unit are formed in a single cutting and 

45 routing machine operation, and the fastener com- 
ponents are inserted, thr? panel members are 
positioned and secured to one another and said 
assembling and securing steps are carried out 
immediately thereafter in one substantially con- 
so tinuous uninterrupted series of steps, thereby ef- 
fecting immediate completion of said wood office 
furniture unit 

21. The method of claim 20 wherein said cutting and 
55 routing machine operation is carried out with a 

computer controlled router which is programma- 
ble to produce sets of said flat wood panel mem- 
bers of different configurations during successive 
machine operations, and thereby forming differ- 
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ent wood office furniture units in succession. 

22. The method of any of claims 16-21 wherein said 
cutting and routing step includes forming a plur- 5 
ality of said flat wood panel members with tab 
portions projecting from said edge portions in 
predetermined locations and forming other of 
said flat wood panel members with complemen- 
tary recesses, and wherein said assembling step 10 
includes inserting said tabs into the respective re- 
cesses. 
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